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© 2-Aminopyrimidinone derivatives. 

© Novel 2-aminopyrimidinone derivatives of formula 

R 4 



R s ~ 



R 2 



Alk— N ' X — R 1 



(D. 



wherein R 1 is 




R 3 is hydrogen or Ct-salkyl; 

R* is hydrogen, Ci-ealkyl or substituted Ci-6alkyl; 

R 5 is hydrogen. Ci-ealkyI, Ci- 6 alkylaminocarbonyl, Ar-aminocarbonyl, Ci-salkylcarbonyl or Ar-carbonyl; 
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R 6 is hydrogen. Ci-ealkyl or Ar-C t - 6 alkyl; or R 5 and R 6 taken together is -CH2-CH2-. -CH2-CH 2 -CH 2 -. 
-CH = CH-, -CH = N-, -N = CH- or -N = CH-CH 2 S 

the pharmaceutical^ acceptable acid addition salts and possible stereochemical^ isomeric forms thereof; 
pharmaceutical compositions containing such compounds as an active ingredient and methods of preparing 
said compounds and pharmaceutical compositions. 
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2-AMINOPYRIMIDINONE DERIVATIVES 



Background of the invention 



In US-4,452,799; 4,524,206 and 4.590,196 there are described a number of 3-piperazinyM f 2-benzisox- 
azoles and -1 ,2-benzisothiazoles having psychotropic, tranquilizrng and analgesic properties. In EP-A- 
5 0,196,132, published October 1, 1986 and J. Med. Chem. 1885, 28. 761-769, there are described 3- 
piperidinyl-1,2-benzisoxazoles and -1 ,2-benzisothiazoles as antipsychotics and in EP-A-0,1 35.781, published 
April 3, 1985, there are disclosed a number of 3-piperidinyi-indazole derivatives having antipsychotic and 
analgesic properties. Other structurally related piperidinyl derivatives are described in US-4,335,127 and 
4,485.107. 

10 The present compounds differ therefrom by the fact that they are invariably substituted with a 2- 
aminopyrimidininone containing moiety and that a number of them show antihistamine activity. 

Description of the invention 

75 

The present invention is concerned with novel 2-aminopyrimidinone derivatives having the formula 



R 4 



20 




the pharmaceutical^ acceptable acid addition salts thereof, and the stereochemical^ isomeric forms 

thereof, wherein 

R 1 is a radical of formula 



35 



40 



46 




(a-2), 



(a-4). 



R 7 is hydrogen. Cwalkyl or halo; 

6 is 0. S or NR 8 ; wherein R 8 is hydrogen. Chalky! or Ar-Ci-4alkyl; 

X is CH in case R 1 is a radical of formula (a-1), (a-2) or (a-3); 

X is C in case R 1 is a radical of formula (a-4); or 

X may also be N in case R 1 is a radical of formula (a-2); 

R 2 is hydrogen or Ci-6alkyl; 

AlkisCi-salkanediyl; 
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R 3 is hydrogen or Ci-salkyl: 

R* is hydrogen. C T - 6 alkyl optionally substituted with Ct-saJkyloxy, Ar, pyridinyl, furanyl or 5-methyl-2- 
furanyl; 

R 5 is hydrogen, Ci-galkyl, Ci-salkylaminocarbonyl, Ar-aminocarbonyl, Ci-salkylcarbonyl or Ar-carbonyl; 
5 R 6 is hydrogen, Ci -salkyl or Ar-Ci -$alkyl; or 

R 5 and R s taken together may form a bivalent radical of formula 

-CH2-CH2- (b-1), 

-CH2-CH2-CH2- (b-2), 

-CH=CH- (b-3). 
to -CH = N- (b-4), 

-N=CH- (b-5) or 

-N=CH-CH 2 - (b-6), 

wherein one or where possible two hydrogen atoms of said radicals (b-1) to (b-6) each independently from 
one another may be replaced by Ci-&alkyl; or wherein one hydrogen atom of radical (b-3) may be replaced 
75 by phenyl; 

each Ar independently is phenyl optionally substituted with 1, 2 or 3 substituents each independently 
selected from halo, hydroxy, nitro. cyano. trifluoromethyl. Ci-&alkyl, Ci-ealkyloxy, Ct-calkylthio. mercapto. 
amino, mono- and di(Ci-salkyl)amino. carboxyl, Ci-ealkyloxycarbonyl and Ci-ealkylcarbonyl. 

The compounds of formula (I) wherein R 4 , R 5 , R 6 and/or R 8 are hydrogen may also exist in their 

20 tautomeric forms. Such forms although not explicitly indicated in the above formula are intended to be 
included within the scope of the present invention. 

As used in the foregoing definitions halo is generic to fluoro, chloro. bromo and iodo; C1 -*alkyl defines 
straight and branch chained saturated hydrocarbon radicals having from 1 to 4 carbon atoms such as, for 
example, methyl, ethyl. 1-methylethyl, 1,1-dimethylethyl. propyl, 2-methylpropyl, butyl and the like; Ci- 

25 -saikyl defines Ci-*aiky1 radicals as defined hereinabove, and the higher homoiogs thereof having from 5 
to 6 carbon atoms; Ci-calkanediyl defines bivalent straight or branch chained hydrocarbon radicals 
containing form 1 to 6 carbon atoms such as, for example, 1,2-ethanediyl, 1,3-propanediyl. 1 ,4-butanediyl, 
1,5-pentanediyl, 1 ,6-hexanediyl and the branched isomers thereof. 

Said acid addition salts as mentioned hereinabove are meant to comprise the therapeutically active 

30 non-toxic addition salt forms which the compounds of formula (I) are able to form. The latter can 
conveniently be obtained by treating the base form with such appropriate acids as inorganic acids, for 
example, hydrohalic acids, e.g. hydrochloric, hydrobromic and the like, sulfuric acid, nitric acid, phosphoric 
acid and the like; or organic acids, for example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 2- 
oxopropanoic. ethanedioic, propanedioic, butanedioic. (Z)-2-butenedioic, (E)-2-butenedioic, 2-hydrox- 

35 ybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-1,2,3-propanetrtcarboxylic, methanesulfonic, ethanesul- 
fonic, benzenesulfonic, 4-methylbenzenesulfonic. cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-2- 
hydroxybenzoic and the like acids. Conversely the salt form can be converted by treatment with alkali into 
the free base form. 

The term acid addition salt also comprises the hydrates and solvent addition forms which the 
40 compounds of formula (I) are able to form. Examples of such forms are e.g. hydrates, alcoholates and the 
like. 

■ From formula (I) it is evident that the compounds of this invention may have several asymmetric carbon 
atoms in their structure. Each of these chiral centers may be indicated by the stereochemical descriptors R 
and S. this R and S notation corresponding to the rules described in Pure Appl. Chem., 1976, 45. 11-30. 

45 Unless otherwise mentioned or indicated, the chemical designation of compounds denotes the mixture of all 
possible stereochemical^ isomeric forms, said mixtures containing all diastereomers and enantiomers of 
the basic molecular structure. Stereochemically isomeric forms of the compounds of formula (I) are 
obviously intended to be embraced within the scope of the invention. 

Diastereoisomers may be separated by physical separation methods such as selective crystallization 

50 and chromatographic techniques, e.g., counter current distribution, liquid chromatography and the like; and 
enantiomers may be separated from each other following art-known resolution methods, for example, by the 
selective crystallization of their diastereomeric salts with optically active acids, or by chromatographic 
techniques, e.g. by liquid chromatography using a chiral stationary phase. 

Pure stereochemically isomeric forms may also be derived from the corresponding pure 

55 stereochemically isomeric forms of the appropriate starting materials, provided that the reaction occurs 
stereospecifically. Preferably, if a specific stereoisomer is desired, said compound will be synthesized by 
stereoselective methods of preparation. These methods will advantageously employ enantiomericaJly pure 
starting materials. 
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A first subgroup of compounds of formula (I) comprises those compounds wherein 
R 1 is a radical of formula (a-4) and 

Xis C. 

Particular compounds among the compounds of said first subgroup are those wherein 
s R 2 is hydrogen; and/or 

Alk is C2-*alkanediy!; and/or 
R 3 is Ci -*alkyl; and/or 

R* is hydrogen or Ci-$alkyl optionally substituted with Ar; and/or 

R s is hydrogen. Ci-calkyl, Ci -salkylaminocarbonyl, Ar-aminocarbonyl, Ci-$alkylcarbonyl or Ar-carbonyl; 
10 and/or 

R 6 is Ci-ealkyl; or 

R 5 and R $ taken together may form a bivalent radical of formula (b-1) to (b-6), wherein one hydrogen atom 
of said radicals (b-1) to (b-6) may be replaced by d- e alkyl; or wherein one hydrogen atom of radical (b-3) 
may be replaced by phenyl; and/or 
is R 7 is halo; and/or 

each Ar independently is phenyl optionally substituted with 1 or 2 substituents each independently selected 
from halo, hydroxy, nitro. cyano, trifluoromethyi. Ci-ealkyl or Ci -«alkyloxy. 

More particular compounds are those particular compounds wherein 
R 3 is methyl; and/or 
20 R 4 is hydrogen, Ci -6 alky I or phenylmethyl; and/or 

R 5 is hydrogen, Ct -*alkyl, methylaminocarbonyl, phenylaminocarbonyl. acetyl or phenylcarbonyl; and/or 
R 6 is Ci -6 alky I; or 

R 5 and R 6 taken together may form a bivalent radical of formula (b-1), (b-2), (b-3), (b-5) or (b-6), wherein 
one hydrogen atom of said radicals (b-3), (b-5) and (b-6) may be replaced by methyl; or wherein one 
25 hydrogen atom of said radical (b-3) may be replaced by phenyl; and/or 
R 7 is fluoro; and/or 

each Ar independently is phenyl optionally substituted with halo or Ci -salkyloxy. 

The most interesting compounds within the first subgroup of the compounds of formula (I) are 5-[2-[4- 
[bis(4-f luorophenyl)methy lene]-1 -piperidinyl]ethyl]-3,6<ljmethyl-2-(methylamino)-4(3H)-pyrim and the 

30 pharmaceutical^ acceptable acid addition salts thereof. 

A second subgroup of compounds of formula (I) comprises those compounds wherein 
R 1 is a radical of formula (a-1), (a-2) or (a-3) and 
X is CH or 

X is N in case R 1 is a radical of formula (a-2). 
as Particular compounds among the compounds of said second subgroup are those wherein R 2 is 
hydrogen; and/or 
Alk is C2-taikanediyi; and/or 
R 3 is Ci-«alkyl; and/or 

R 4 is hydrogen, Ci -6 alky! optionally substituted with Ar or pyridinyl; and/or 
40 R 5 is hydrogen, Ct-ealkyl, Ci -salkylaminocarbonyl, Ar-aminocarbonyl, Ct-ealkylcarbony! or Ar-carbonyl; 
and/or 

R 6 is Ci-$alkyl; or 

R 5 and R 6 taken together may form a bivalent radical of formula (b-1) to (b-6), wherein one hydrogen atom 
of said radicals (b-1) to (b-6) may be replaced by Ci-ealkyl; or wherein one hydrogen atom of radical (b-3) 
45 may be replaced by phenyl; and/or 
R 7 is hydrogen or halo; and/or 

each Ar independently is phenyl optionally substituted with 1 or 2 substituents each independently selected 
from halo, hydroxy, nitro, cyano, trifluoromethyi, Ci- 6 alkyl or Ci -salkyloxy. 
More particular compounds are those particular compounds wherein 
50 R 3 is methyl; and/or 

R 4 is hydrogen, Ci-calkyl, phenylmethyl or pyridinylmethyl; and/or 

R 5 is hydrogen, Ci -6 alky I, methylaminocarbonyl, phenylaminocarbonyl, acetyl or phenylcarbonyl; and/or 
R & is Ci-salkyl; and/or 

R 5 and R 6 taken together may form a bivalent radical of formula (b-1), (b-2), (b-3), (b-5) or (b-6), wherein 
55 one hydrogen atom of said radicals (b-3), (b-5) and (b-6) may be replaced by methyl; or wherein one 
hydrogen atom of said radical (b-3) may be replaced by phenyl; and/or 
R 7 is hydrogen or fluoro; and/or 

each Ar independently is phenyl optionally substituted with halo or Ci-«alkyloxy. 
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In order to simplify the structural representations of some of the compounds and intermediates in the 
following preparations the 2-aminopyrimldinone moiety wherein R 3 , R*. R s , R s and Alk are as defined under 
formula (I) will hereinafter be represented by the symbol L 



R 4 




The compounds of formula (I) can generally be prepared by reacting an alkylating reagent of formula L- 
W (II) with a piperidine (X = CH or C) or a piperazine (X= N) of formula (III). In formula (II) W represents a 
reactive leaving group such as t for example, halo, e.g., chloro. bromo or iodo, or a surfonyloxy group, e.g. 
methanesulfonyloxy, 4-methylbenzenesulfonyloxy and the like leaving groups. 



L-W + 
(ID 



Said N-alkylation reaction can conveniently be conducted in a reaction-inert solvent such as, for 
example, an aromatic hydrocarbon. e.g., benzene, methylbenzene, dimethylbenzene and the like: a lower 
aikanol, e.g. methanol, ethanoi, 1-butanol and the like; a ketone, e.g., 2-propanone, 4-methyi-2-pentanone 
and the like; an ether, e.g., 1,4-dioxane, 1,l'-oxybisethane. tetrahydrofuran and the like; a dipolar aprotic 
solvent, e.g. N.N-dimethylformamide, N,N-dimethylacetamide, nitrobenzene, 1-methyl-2-pyrrolidinone and 
the like; or a mixture of such solvents. The addition of an appropriate base such as, for example, an alkali or 
an earth alkaline metal carbonate, hydrogen carbonate, hydroxide, alkoxide or hydride, e.g., sodium 
carbonate, sodium hydrogen carbonate, potassium carbonate, sodium hydroxide, sodium methoxide. 
sodium hydride and the like, or an organic base such as, for example an amine, e.g., N,N- 
diethylethanamine. N-(l-methylethyl>-2-propanamine, 4-ethylmorpholine and the like, may be utilized to "pick 
up the acid which is liberated during the course of the reaction. In some circumstances the addition of a 
iodide salt preferably an alkali metal iodide, is appropriate. Somewhat elevated temperatures may enhance 
the rate of the reaction. 

In this and the following preparations, the reaction products may be isolated from the reaction mixture 
and, if necessary, further purified according to methodologies generally known in the art, such as, for 
example, extraction, destination, crystallization, trituration and chromatography. 

The compounds of formula (I) wherein R f is a radical of formula (a-1) and X is CH, said compounds 
being represented by formula (l-a-1) can also be prepared by hydrolysis of an acetal of formula (IV) wherein 
each R represents Ci- B alkyl, or both R radicals taken together form a bivalent C 2 - 3 alkanediyl radical thus 
forming a cyclic acetal. 




(IV) 0-a-l) 



Said hydrolysis can conveniently be conducted by stirring the acetal in an aqueous acidic medium and 
optionally heating the reaction mixture. 



HN X— R 1 

\ / 

(LIT) 



JS-alky lation reaction 
(I). 
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The compounds of formula (I) wherein X is CH and R' is a radical of formula (a-2) wherein B is O. said 
compounds being represented by formula (l-a-2-l) can also be prepared by cyclizing an oxime of formula 
(V). wherein Y is a reactive leaving group, such as, for example, halo or nitro. Preferably Y is a halo group 
and more particularly fiuoro. 




Said cyclization reaction of the oxime of formula (V) may conveniently be conducted by treatment with 
an appropriate base, preferably in a suitable reaction-inert solvent at temperatures in the range of 20* to 
200* C, preferably at 50* to 150* C, and in particular at the reflux temperature of the reaction mixture. Or, if 
desirable, said base may first be added preferably at room temperature, whereupon the thus formed salt is 
cyclized, preferably at increased temperature and more preferably at the reflux temperature of the reaction 
mixture. Appropriate bases are for example, alkali and earth alkaline metal carbonates, hydrogen car- 
bonates, hydroxides, alkoxides, amides or hydrides, e.g., sodium carbonate, sodium hydrogen carbonate, 
potassium carbonate, sodium hydroxide, sodium methoxide, sodium amide, sodium hydride and the like 
bases. Suitable solvents for said process are, for example, water; aromatic hydrocarbons, e.g., benzene, 
methylbenzene, dimethylbenzene and the like; halogenated hydrocarbons, e.g., dichloromethane, trich- 
loromethane, tetrachloromethane. 1,1,1-trichloroethane, 1 ,2-dichloroethane and the like; lower alkanols, e.g. 
methanol, ethanoi, 1-propanol, 2-propanol, 1-butanol, 1.2,-ethanediol and the like; ketones, e.g., 2-pro- 
panone, 4-methyl-2-pentanone and the like; ethers, e.g., 1,l'-oxybisethane, 1.l'-oxybisbutane, 1,4-dioxane, 
tetrahydrofuran, 1,l'-oxybis[2*methoxyethane] and the like; dipolar aprotic solvents, e.g.. N.N- dimethylfor- 
mamide, N.N-dlmethylacetamide. 1-methyl-2-pyrrolidinone, dimethyl sulfoxide, hexamethylphosphoric 
triamide and the like; or mixtures of said solvents. 

The compounds of formula (l-a-2-l) may also be prepared by cyclizing an activated oxime derivative of 
formula (VI), wherein V is an acid residue and more particularly is (Ci -c alky I or aryQcarbonyi, e.g. formyl, 
acetyl, propionyl, benzoyl and the like; (Ci-6alkyl or aryl)oxycarbonyl. e.g. methoxycarbonyl, ethoxycar- 
bonyl, (IJ-dimethylJethoxycarbonyl, phenyloxycarbonyl and the like; (Ci-calkyl or aryl)sutfonyl, e.g. 
methanesulfonyl, benzenesuifonyl, 4-methylbenzenesulfonyl, 2-naphthaienesulfonyl and the like; N-ac- 
ylaminocarbonyl, e.g. trichloromethylcarbonylaminocarbonyl and the like. 




(I-a-2-9 



(VD 



Said cyclization reaction of the activated oxime derivative of formula (VI) may conveniently be 
conducted by treatment with an appropriate base, preferably in a suitable reaction-inert solvent, at 
temperatures in the range from 20* to 200* C, particularly from 50* to 150*C and preferably at the reflux 
temperature of the reaction mixture, in some instances however, it may be advantageous not to add a base 
to the reaction mixture and to remove the acid liberated during the reaction by destination at normal 
pressure or, if desired, at reduced pressure. Alternatively, said cyclization may also be effected by heating 
the oxime derivative (VI) in vacuo without a solvent. Appropriate bases are for example, alkali and earth 
alkaline metal carbonates, hydrogen carbonates and amines, e.g. sodium carbonate, potassium carbonate, 
sodium hydrogen carbonate NJN-diethylethanamine, 4-ethylmorpholine. 1 .4-diazabicyclo[2.2.2]octane. pyr- 
idine and the like bases. 

Suitable solvents for said cyclization are, for example, aromatic hydrocarbons, e.g., benzene, methylben- 
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zene, dimethylbenzene and the like; ethers, e.g. 1,1-oxybisethane, 1,1-oxybisbutane, tetrahydrofuran, 1,4- 
dioxane, 1,1 -oxybis[2-methoxyethane], 1 ,2-bis[2-methoxyethoxy]ethane and the like; dipolar aprotic sol- 
vents, e.g. N.N-dimethylformamide, N.N- dimethylacetamide, 1-methyl-2-pyrrolidinone, hexamethyl- 
phosphoric triamide, pyridine, methylpyridine, dlmethylpyridlne. acetic anhydride, N-propionic anhydride, N- 

5 butyric anhydride and the like; hafogenated hydrocarbons, e.g. trichloromethane, tetrachloromethane, 1,2- 
dichbroethane, 1 ,1 ,2,2-tetrachloroethane, chlorobenzene, dichiorobenzene and the like solvents. 

The compounds of formula (I) wherein X is CH and R 1 is a radical of formula (a-2) wherein B is NR 8 , 
said compounds being represented by formula (l-a-2-ll) may also be prepared by the cyclization reaction of 
an intermediate of formula (VII) with an appropriate hydrazine derivative R 8 -NH-NHa (VIII) or an acid 

10 addition salt thereof. 



75 




20 

In formula (VII) Y represents an appropriate leaving group such as, for example, halo, e.g. fluoro or 
chloro; or a nitro group. Said cyclization reaction may be conducted by stirring, and If desired, heating the 
reactants in a suitable reaction-inert solvent in the presence of an appropriate base. Suitable solvents 
generally have a relatively high boiling point and are, for example, water; alkanols, e.g. methanol, ethanol, 1- 

25 butanol and the like; diols. e.g. 1 ,2-ethanediol and the like; aromatic hydrocarbons, e.g. benzene, methyl- 
benzene, dimethylbenzene and the like; haiogenated hydrocarbons, e.g. trichloromethane, tetrach- 
loromethane and the like: ethers, e.g. tetrahydrofuran, 1,4-dioxane, 1,1-oxyblsbutane, 1,l'-oxybis-(2- 
methoxyethane) and the like; dipolar aprotic solvents, e.g. N.N-dimethyl-formamide, N.N-dimethylacetamide, 
dimethylsurfoxide and the like; or mixtures of such solvents. Appropriate bases preferably are alkali or earth 

30 alkaline metal carbonates or hydrogen carbonates such as, for example, sodium hydrogen carbonate, 
sodium carbonate, potassium carbonate and the like; ' or amines such as N,N-diethylethanamine, 4- 
ethylmorpholine, ^-(1-methylethyl)-2-propanamine and the like. 

Additionally, the compounds of formula (l-a-2-ll) may be prepared by the nitrosatlon of an intermediate 
aniline of formula 



R 2 



40 




with an alkali metal nitrite, e.g. sodium nitrite, in an aqueous acidic medium and treating the thus obtained 
N-nitroso compound (X-a) or, in case R 8 is hydrogen, the diazonium salt (X-b). 



50 



55 
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70 




(X-a) 



(X-b) 



N=N 




wherein A" represents the conjugated base of the acid used hereinabove, with an appropriate reducing 
76 agent such as, for example, hydrogen in the presence of a hydrogenation metal catalyst, e.g. Raney nickel 
or Raney cobalt ; or a sulfite, e.g. sodium sulfite, thus yielding the corresponding hydrazine derivative of 
formula 



20 



25 




(XI), 



which in most instances spontaneously, or if necessary upon increasing the temperature, may cyciize to a 
compound of formula (l-a-2-U). 
30 The compounds of formula (I) wherein X is N and R 1 is a radical of formula (a-2), said compounds 
being represented by formula (l-a-2-lll), may also be prepared by N-alkylating a piperazine derivative of 
formula (XII) with a benzazole of formula (Xili), 



35 



40 




E-aikylition 



reaction 



<XH) 



<xm> 



L-N N- 



n" 
JL 



(l-a-2-HD 



i5 



45 



wherein W represents a suitable leaving group such as halo, e.g. chloro or bromo. Said N-aikylation 
reaction of (XII) with (XIII) may be carried out following the same procedure as described hereinabove for 
the preparation of compounds of formula (I) from the intermediates (It) and (HI). 

The compounds of formula (I) wherein X is N and R 1 is a radical of formula (a-2) wherein B is O or NR 8 , 
said B being represented by B 1 and said compounds by formula (l-a-2-IV). can also be obtained by the 
cyclization of an intermediate of formula (XIV) upon treatment with an appropriate base in a reaction-inert 
solvent. 



so 




(XIV) 



cyclization 
reaction 



A 

-N 



N 



N- 




(I-a-2-IV) 
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In formula (XIV) W 2 represents a suitable leaving group such as halo, e.g. fluoro or chloro, or a nitro 
group. Appropriate bases for said cyclization are, for example, alkali and earth alkaline metal carbonates, 
hydrogen carbonates, hydroxides, aikoxides or hydrides, e.g. sodium carbonate, sodium hydrogen car- 
bonate, potassium carbonate, sodium hydroxide, sodium methoxide, sodium hydride or organic bases such 

5 as amines, e.g. N t N-diethylethanamine, 4-ethylmorpholine and the like bases. Suitable solvents are, for 
example, aromatic "hydrocarbons, e.g. benzene, methylbenzene, dimethyibenzene and the like; lower 
alkanols, e.g. methanol, ethanol, 1-butanol and the like; ketones, e.g. 2-propanone, 4-methyl-2-pentanone 
and the like; ethers, e.g. 1,4-dioxane, tetrahydrofuran and the like; dipolar aprotic solvents, e.g. N,N- 
dimethylformamide, N,N-dimethylacetamide, dimethylsutfoxide, 1-methyl-2-pyrrolidinone and the like" or 

10 mixtures of such solvents. In order to enhance the rate of the reaction, the temperature of the reaction 
mixture may be raised and particularly, said cyclization may be conducted at the reflux temperature of the 
reaction mixture. 

The compounds of formula (l-a-2-IV) wherein B 1 is O. said compounds being represented by formula (I- 
a-2-V) can also be obtained by cyclizing an activated oxime derivative of formula (XV), 

T5 

R 2 0H R 2 n R 7 

20 > — ' ^ — J reaction 

(XV) (I-a-2-V) 

wherein V is formyl. (Ci-calkyl or aryl)carbonyl, e.g. acetyl, proplonyl, benzoyl and the like; (Ci-salkyl or 

25 aryl)oxycarbonyl, e.g. methoxycarbonyl, ethoxycarbonyl, (1,1-dimethyl)ethoxycarbonyl. phenyloxycarbonyl 
and the like; (Ci-calkyl or aryl)sulfonyi, e.g. methanesulfonyl, benzenesulfonyl. 4-methylbenzenesulfonyl, 2- 
naphthaienesulfonyl and the like; N-acylaminocarbonyl, e.g. trichloromethytcarbonylaminocarbonyl and the 
like. Said cyclization reaction of the activated oxime derivative of formula (XV) may conveniently be 
conducted by treatment with an appropriate base, preferably in a suitable reaction-inert solvent at 

30 temperatures in the range from 20* to 200° C, particularly from 50 " to 150* C and preferably at the reflux 
temperature of the reaction mixture. In some instances however, it may be advantageous not to add a base 
to the reaction mixture and to remove the acid liberated during the reaction by destination at normal 
pressure or, if desired, at reduced pessure. Alternatively, said cyclization may also be effected by heating 
the oxime derivative (XV) in vacuo without a solvent. Appropriate bases are for example, alkali and earth 

35 alkaline metal carbonates, hydrogen carbonates and amines, e.g. sodium carbonate, potassium carbonate, 
sodium hydrogen carbonate, N,N-diethylethanamlne, 4-ethylmorpholine, 1,4-diazabicylco[2.2.2]octane, pyr- 
idine and the like bases. Suitable solvents for said cyclization are, for example, aromatic hydrocarbons, e.g. 
benzene, methylbenzene, dimethyibenzene and the like; ethers, e.g. 1,l'«oxybisethane, 1,1-oxy-bisbutane. 
tetrahydrofuran, 1,4-dioxane. 2,2 / -oxybis[methoxyethane], 2,5.8,1 1-tetra-oxadodecane and the like; dipolar 

40 aprotic solvents, e.g. N.N-dimethylformamide, N.N-dimethylacetamide ,1-methyl-2-pyrrolidinone, hex- 
amethylphosphoric triamide, pyridine, acetic anhydride and the like; halogenated hydrocarbons, e.g. 
trichloromethane, tetrachloromethane, 1 ,2-dichloroethane, chlorobenzene and the like solvents. 

The compounds of formula (l-a-4) may also be obtained by reacting a 4-piperldone (XVI) with a suitable 
ylide (XVII) such as. for example, a phosphorane (e.g. R 9 and R 10 are aryl or alkyl ; Wrttig reaction) or a 
phosphonate ylide (e.g. R 9 is alkyloxy and R 10 is O" ; Homer-Emmons reaction). 



50 



65 




(xvn) 
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The reaction can conveniently be conducted by treating a phosphonium salt (XVIII : R 9 and R 10 are aryl 
or alkyl) or a phosphonate (XVIII : R 9 is aikyloxy and R 10 is 0") 




(xvn) 



(xvm) 



with an appropriate base such as, for example, butyllithium, methyllithium, sodium amide, sodium hydride, 
sodium or potassium alkoxide. sulfinylbis(methane) sodium salt and the like bases, under an inert 
atmosphere and in a reaction-inert solvent such as, for example, a hydrocarbon, e.g. hexane, heptane, 
cyclohexane and the like; an aromatic hydrocarbon, e.g. benzene, methylbenzene and the like; an ether, 
e.g. 1,1-oxybisethane, tetrahydrofuran, 1,2-dimethoxyethane and the like; a dipolar aprotic solvent, e.g. 
dimethylsuffoxide, hexamethylphosphor triamide and the like solvents; and subsequently treating the thus 
obtained ylide (XVII) with the ketone of formula (XVI), optionally at a slightly enhanced temperature. 

Alternatively the compounds of formula (l-a-4) may be prepared by reacting a 4-piperidinone (XVI) with 
an organ ometal lie reagent of formula (XIX) wherein M represents a metal group such as, for example, 
lithium, halomagnesium, copper lithium and the like; and subsequently dehydrating the alcohol of formula 
(XX), for example, by treatment with an appropriate acid, e.g. hydrochloric or sulfuric acid. 




(1*4) 



(XIX) (XX). 



The organometailic reagent (XIX) may conveniently be prepared by reacting an appropriate diaryl- 
methylhalogenide with a metal such as lithium or magnesium in a reaction-inert solvent such as, for 
example, an ether, e.g. 1,l'-oxybisethane, tetrahydrofuran, 1,2-dimethoxyethane and the like. 

The compounds of formula (I) can also be converted into each other following art-known procedures of 
functional group transformation. Some examples of such procedures will be cited hereinafter. Amino groups 
may be alkylated or acylated following art-known procedures such as, for example, N-alkylation, N- 
acylation, reductive N-alkylation and the like methods. For example (Ci-eaJkyl or Ar)aminocarbonyl and the 
like groups may be introduced by reacting the starting amine with an appropriate (Ci -6 alky I or Ar)- 
isocyanate. The compounds of formula (I) containing an amino group substituted with a radical Ar-CI-fe, may 
be hydrogenolyzed by treating the starting compounds with hydrogen in the presence of a suitable catalyst, 
e.g., palladium-on-charcoal, platinum-on-charcoal, preferably in an alcoholic medium. 

A number of intermediates and starting materials in the foregoing preparations are known compounds 
which may be prepared according to art-known methodologies of preparing said or similar compounds. For 
example, some of the Intermediates of formula (III) and (XIII) and their preparations are described in US- 
4.335,127; 4,485,107; 4,452,799; 4,524,206 and 4,590.196; and in EP-A-0,196,132 and 0.135,781. Other 
intermediates may be prepared according to art-known methodologies of preparing similar compounds and 
for some of them, preparative methods are presented hereinafter. 
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The intermediates of formula (II) can generally be prepared from an appropriate alcohol of formula (XXI) 
upon treatment with a halogenating reagent such as, for example, a hydrohaiic acid. e.g. hydrochloric or 
hydrobromic acid; thionyl chloride; phosphorous trichloride; phosphoryl chloride; methanesuKonylchloride, 
triphenylphosphinetetrahalomethane and the like reagents; or with a sulfonylhalide reagent such as, for 
example, methanesuifonylchloride, 4-methylbenzenesuKonytchloride and the like. 



O o 
(XXI) (°) 



The intermediates of formula (XXI) wherein R 5 and R 6 together form a bivalent radical of formula (b-1) 
to (b-3) can generally be prepared by condensing an intermediate of formula (XXI-a) wherein R s and R 6 are 
hydrogen with an appropriate alkylating reagent. For example the N-aJkylation reaction of intermediate (XXI- 
a) with a 1 ,2-dihaloethane or a 1 ,3-dihalopropane can yield those intermediates wherein R 5 and R 6 together 
form an ethanediy I (XXI-b-1 ) or propanediyl (XXI-b-2) radical. 



R 4 R* 

o o 

(XXI-a) (XXI-b-1 ;n= 2) 

(XXI-b-2 ;n= 3) 

intermediates of formula (XXI-b-3) can be obtained by condensing (XXI-a) wherein R 5 and R s are 
hydrogen, with an a-habketone or -aldehyde (XXII) wherein R" and R 12 each independently represent 
hydrogen. Ci -«aikyl or phenyl, in the presence of an appropriate acid or base. 



R 

O (XXI-a) R'VN^V^ 3 

^» TXX 

o 

(XXn) (XXI-b-3) 



The intermediates of formula (XXI-b-3) and (XXI-b-4) can also be prepared by condensing an 
appropriately substituted 2-aminoimidazole (X 1 = CR 12 ) or 2-aminotriazole (X 1 ■ N) of formula (XXIII) 
wherein R" and R 12 each independently represent hydrogen, Ci -saikyl or phenyl, with an a-acyl-lactone 
(XXIV) in the presence of an activating reagent such as a halogenating reagent in a reaction-inert solvent. In 
some instances the hydroxy group may be converted in situ into a halo group, thus directly yielding an 
alkylating reagent of formula (II). 
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R 



(xxni) 



NH2 



o o 

V_Alk • 
(XXIV) 



R 4 



N^N R' 

iU <QC 

Alk-OH 



to 



(XXI-b^X'-CR 12 ) 
(XXI-b-4 ; X 1 = N) 



The intermediates of formula (XXI-b-5) and (XXI-b-6) can be obtained by condensing a hydrazine 
derivative (XXV) with respectively an a-haloketone or a-aidehyde (XXII) and an orthoester (XXVI) wherein 
7S R n and R 12 each independently represent hydrogen or Ci -6alkyl. 



so 



30 



O 
(XXV) 




Alk-OH 



(xxn) 



R 12 -C(ORh 
(XXVI) 



R 



R 12 O 
(XXI-b-5) 

R 4 

R 12 T 
O 

(XXI-b-6) 



Alk-OH 



R 3 

Alk-OH 



The monocyclic 2-aminopyrimidinones of formula (XXI) and the hydrazine derivative (XXV) can be 
prepared from an appropriate mercaptopyrimidinone (XXVII) by S-alkylating it first to an alkylthio intermedi- 
w ate and subsequently substituting this alkylthio substituerrt with respectively an amine R*R S NH or a 
hydrazine R*NHNH 2 . 



45 



SO 




C^alkyl-S^N^R 3 

T 



Alk-OH 



R 4 R 5 NH 



R 4 -NHNH 2 



(XXI) 



(XXV) 



55 



The compounds of formula (I), the pharmaceutical^ acceptable acid addition salts and stereochemical^ 
isomeric forms thereof, are potent antagonists of neurotransmitters and in particular of the mediators 
serotonin and histamine. Antagonizing said mediators will suppress or relieve a variety of symptoms 
associated with phenomena induced by the release, in particular the excessive release, of these mediators. 

Antihistamine activity can be demonstrated by, e.g., the results obtained in the "Protection of Rats from 
Compound 48/80-induced lethality" test described in US-4.556.660. Serotonin-antagonism can be dem- 
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onstrated in the "Gastric Lesions induced by compound 48/80 in rats" test described in US-4,335,127 and 
in the "Combined apomorphine. tryptamine and norepinephrine in rats" test described in EP-A-0,196.132. 

Therapeutic indications for using the present compounds are mainly in the CNS area, the gastrointes- 
tinal and cardiovascular field and related domains. 

5 Some of the compounds of formula (I) are very interesting serotonin antagonists which are useful for 
influencing the sleep-wakefulness patttem in warm-blooded animals, as can be demonstrated in the test- 
procedure "Steep-wakefulness patterns in the rat". More specifically, the compounds wherein R 1 is a radical 
of formula (a-4) and X is C, said compounds being defined as the first subgroup, clearly improve the quality 
of sleep by increasing the amount of deep slow wave sleep (SWS2). Therapeutic indications for using said 

70 compounds are sleep disorders. 

On the other hand, some of the compounds of formula (i) have interesting neuroleptic properties, since 
they show combined antagonism against dopamine, serotonin and histamine. Therapeutic indications for 
using said compounds, more particularly those compounds wherein R 1 is a radical of formula (a-t), (a-2) or 
(a-3) and X is CH or N, said compounds being defined as the second subgroup, comprise psychotic 

75 diseases, aggressive behaviour, anxiety, depression and migraine. Since the instant compounds show 
combined dopamine-serotonin antagonism, they are expected to be particularly useful in treating patients 
suffering from schizophrenia by offering relief of both the positive and the negative symptoms of 
schizophrenia. Further, the present compounds also appear to be useful therapeutic agents for combatting 
autism. In addition, serotonin antagonists have been associated with a number of other properties such as 

20 the suppression of appetite and the promotion of weight loss, which may prove effective in combatting 
obesity; and also the alleviation of withdrawal symptoms in addicts trying to discontinue the use of drugs 
such as. for example, alcohol, tobacco, cocaine, opiates, opioids, amphetamines and the like. 

In view of their useful pharmacological properties the subject compounds may be formulated into 
various pharmaceutical forms for administration purposes. To prepare the pharmaceutical compositions of 

2s this invention, an effective amount of the particular compound, in base or acid addition salt form, as the 
active ingredient is combined in intimate admixture with a pharmaceuticaily acceptable carrier, which carrier 
may take a wide variety of forms depending on the form of preparation desired for administration. These 
pharmaceutical compositions are desirably in unitary dosage form suitable, preferably, for administration 
orally, rectally, percutaneously, or by parenteral injection. For example, in preparing the compositions in oral 

30 dosage form, any of the usual pharmaceutical media may be employed such as, for example, water, 
glycols, oils, alcohols and the like in the case of oral liquid preparations such as suspensions, syrups, elixirs 
and solutions: or solid carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents 
and the like in the case of powders, pills, capsules and tablets. Because of their ease in administration, 
tablets and capsules represent the most advantageous oral dosage unit form, in which case solid 

as pharmaceutical carriers are obviously employed. For parenteral compositions, the carrier will usually 
comprise sterile water, at least in large part, though other ingredients, for example to aid solubility, may be 
included, injectable solutions, for example, may be prepared in which the carrier comprises saline solution, 
glucose solution or a mixture of saline and glucose solution. Injectable suspensions may also be prepared 
in which case appropriate liquid carriers, suspending agents and the like may be employed. In the 

40 compositions suitable for percutaneous administration, the carrier optionally comprises a penetration 
enhancing agent and/or a suitable wetting agent, optionally combined with suitable additives of any nature 
in minor proportions, which additives do not introduce a significant deietorious effect on the skin. Said 
additives may facilitate the administration to the skin and/or may be helpful for preparing the desired 
compositions. These compositions may be administered in various ways. e.g., as a transdermal patch, as a 

45 spot-on or as an ointment. Acid addition salts of (I) due to their increased water solubility over the 
corresponding base form, are obviously more suitable in the preparation of aqueous compositions. 

It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used in the specification 
and claims herein refers to physically discrete units suitable as unitary dosages, each unit containing a 

so predetermined quantity of active ingredient calculated to produce the desired therapeutic effect in associ- 
ation with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets (including 
scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or suspensions, 
teaspoonfuis, tablespoonfuls and the like, and segregated multiples thereof. 

In view of the usefulness of the subject compounds in the treatment of diseases associated with the 

55 release of neurotransmitters it is evident that the present invention provides a method of treating warm- 
blooded animals suffering from such diseases, more in particular from sleep-disorders or psychotic 
diseases, said method comprising the systemic administration of a pharmaceuticaily effective amount of a 
compound of formula (I) or a pharmaceuticaily acceptable acid addition salt thereof in admixture with a 
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pharmaceutical carrier. Those of skill in the treatment of diseases associated with the release of neurotrans- 
mitters could easily determine the effective amount from the test results presented here. In general it is 
contemplated that an effective amount would be from 0.01 mg/kg to 4 mg/kg body weight, preferably from 
0.04 mg/kg to 2 mg/kg body weight 
5 The following examples are intended to illustrate and not to limit the scope of the present invention in 
all its aspects. Unless otherwise stated all parts therein are by weight. 



Experimental Part 

10 

A. Preparation of Intermediates. 



75 Example 1 

a) To a stirred suspension of 90 parts of 5-(2-hydroxyethyl)-2-mercapto-6-methyl-4(3H)-pyrimidinone 
in 320 parts of methanol were added 90 parts of a sodium methoxide solution 30%. After stirring for 20 
minutes, 72 parts of iodomethane were added and the whole was stirred and refluxed for 3 hours. The 

zo reaction mixture was evaporated in vacuo and water was added to the residue. The precipitated product 
was filtered off and crystallized from ethanol, yielding 78 parts (78%) of 5-(2-hydroxyethyl)-6-methyl-2- 
(methylthio)-4<3H)-pyrimidinone (interm. 1). 

b) A mixture of 160 parts of interm. 1 and £700 parts of methanamine monoacetate was refluxed for 2 
hours. After cooling to 50 *C, nitrogen was bubbfed through the solution for 1 hour. The reaction mixture 

25 was cooled to 10° C and the whole was poured into 2000 parts of ice water and 100 parts of ammonium 
hydroxide were added. After 30 minutes, a solid product was filtered off, washed twice with 200 parts of 
water and twice with 80 parts of acetonitriie and dried, yielding 108.5 parts (74.0%) of 5-(2-hydroxyethyl)-6- 
methyl-2-(methylamino)-4(3H)-pyrimidinone (interm. 2). 

c) To a stirred mixture of 50.7 parts of interm. 2, 31.8 parts of sodium carbonate and 378 parts of 
so N.N-dimethylformamide were added at once 27.75 parts of 1-chloro-2-propanone. The reaction mixture was 

stirred first for 2 hours at 100 9 C and then overnight at room temperature. The precipitate was filtered off 
and the filtrate was evaporated. The residue was treated with 160 parts of acetonitriie. After cooling to 0* C, 
the product was filtered off and dried, yielding 32 parts (48.5%) of 5-(2-hydroxyethyl)-6-methyl-2- 
(methylamino)-3-(2-oxopropylH(3H)-pyrimidinone (interm. 3). 

35 d) A solution of 38.3 parts of interm. 3 and 250 parts of acetic acid, saturated with hydrogen bromide 

was stirred overnight at reflux temperature. The solvent was evaporated and the residue was combined with 
375 parts of a hydrobromic acid solution 48% in water. The whole was stirred for 5 hours at reflux 
temperature. After evaporation, the residue was combined with 400 parts of water and treated with 100 parts 
of an ammonium hydroxide solution. The precipitated product was filtered off, washed with 40 parts of 

40 cooled ethanol and dried, yielding 34 parts (74.8%) of 6-(2-bromoethyl)-l^,7-trimethyl-1H,5H-imida20[1,2- 
a]pyrimidin-5-one; mp. 125* C (interm. 4). 

In a similar manner there was also prepared 6-(2-bromoethyl)-1,7«<Jimethyl-2-phenyHmida2o[1,2-a> 
pyrimidin-5(1H)-one; mp. 150* C (interm. 5). 

45 

Example 2 

a) To a stirred mixture of 64 parts of interm. 2, 80.6 parts of sodium carbonate and 329 parts of N,N- 
dimethytformamide were added 54.5 parts of 1 -bromo-2-chloroethane. The reaction mixture was heated" for 

so 20 hours at 100* C. After cooling, the precipitate was filtered off and the filtrate was evaporated. The residue 
was extracted with 450 parts of trichloromethane. The extract was washed twice with 50 parts of water, 
dried, filtered and evaporated, yielding 152 parts (20.8%) of 2,3-dihydro-6-(2-hydroxyethyl)-1,7-dimethyl' 
1H,5H«imidazo[1,2-a]pyrimidin-5-one as a residue (interm. 6). 

b) A mixture of 152 parts of interm. 6, 32.4 parts of thionyl chloride and 300 parts of trich- 
55 loromethane was stirred for 2 hours at reflux temperature. The reaction mixture was evaporated and the 

residue was treated with 40 parts of acetonitriie. The product was filtered off and dried, yielding 13.2 parts 
(69.5%) of 6^2K:hloroethyl)-2 f 3<lihydro-1,7^ monohydrocb- 
loride; mp. 220* C (interm. 7). 
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Example 3 

a) A mixture of 43 parts of benzenemethanamine and 77 parts of interm. 1 was stirred for 5 hours in 
an oil bath at 150-1 60 *C. After cooling, the precipitated product was stirred in water. The product was 

6 filtered off, washed twice with water and crystallized from ethanol, yielding 78 parts (79%) of 5-(2- 
hydroxyethyl)-6-methyl-2-[(phenylmethyl)-aminoH{3H)-pyrimidinone; mp. 187.3° C (interm. 8). 

b) To a stirred suspension of 137 parts of interm. 8 in 564 parts of lodomethane were added 90 parts 
of N,N-dimethylfbrmamide. The mixture was stirred for 30 minutes at room temperature and 71 parts of a 
sodium methoxide solution 30% were added (exothermic reaction, the temperature rose from 

w 22 "C— 40* C). The reaction mixture was stirred for 2 hours. The reaction mixture was evaporated under 
reduced pressure and the residue was treated with 1000 parts of water. The solid product was filtered off 
and crystallized twice: 

first from 80 parts of acetonitrile and then from 640 parts of acetonitrile. After cooling to 0*C, the product 
was filtered off and dried, yielding 81.4 parts (59.6%) of 5-(2-hydroxyethyl)-3,6-dimethyl-2-[(phenylmethyl)- 
75 amino]-4(3H)-pyrimidinone (interm. 9). Following the procedures described in example 1c,d hereinabove, 
intermediate 8 was converted into 6-(2-bromoethyl)-2,7-dimethyl-1-(phenylmethyl)imidazo[1,2-a]pyrimidin-5- 
(1H)-one monohydrobromide (interm. 10). 

Following the procedure described in example 2b hereinabove, intermediate 9 was converted into 5-(2- 
chloroe%l)-3 f 6-dimethyl-2-[(phenyimethyl)aminoH(3H)-pyrimidinone monohydrochloride (interm. 11). 

20 

Example 4 

To a stirred mixture of 67.7 parts of 2-amino-5-(2-hydroxyethyl)-6-methyl-4(3H)-pyrimidinone and 800 
25 parts of ethanol were added 80 parts of a sodium methoxide solution 30%. The reaction mixture was heated 
to reflux temperature and 62.5 parts of iodomethane were added dropwise. Upon complete addition, stirring 
was continued for 4 hours at reflux temperature. The reaction mixture was evaporated and the residue was 
suspended in 400 parts of water. The precipitated product was filtered off. washed with 40 parts of ethanol 
and dried, yielding 58.3 parts (79.6%) of 2-amino-5-(2-hydroxy-ethyl)«3,6-dimethyl-4(3H)-pyrimidinone 
30 (interm. 12). 

Following the procedure described in example 2b hereinabove, intermediate 12 was converted into 2- 
amino-5-(2-chloroethy!)»3,6-dimethyl-4(3H)-pyrimidinone monohydrochloride (interm. 13). 

In a similar manner there were also prepared 2-amino*5-(2-chtoroethyl)-3-ethyl-6-methyl-4(3H)- 
pyrimidinone monohydrochloride (interm. 14) and 2-amino-5-(2-chloroethyI)-6-methyh3-propyl-4(3H)- 
35 pyrimidinone monohydrochloride (interm. 15). 



Example s 

40 a) A mixture of 200 parts of 2-amino-3-(2-hydroxyethyl)-3 l 6-dimethyl-4{3H)-pyrimidinone. 210 parts of 

acetic acid and 1350 parts of acetic acid anhydride was stirred for 5 hours at reflux temperature. After 
cooling, the reaction mixture was evaporated in vacuo and the residue was solidified while stirring in a 
mixture of ethyl acetate and 2,2'-oxybispropane (1:1 by volume). The solid product was filtered off (the 
filtrate was set aside), washed with 2.2 -oxybispropane and dried, yielding a first fraction of 134 parts 

45 (45.9%) of 2-(acetylamino)-1,2-dihydro-1,4-dimethyl-6-oxo-5-pyrimidineethanol acetate(ester). The filtrate, 
which was set aside was cooled at -10 "C, The precipitated product was filtered off and dried, yielding a 
second fraction of 156 parts (53.4%) of 2^acetylamino)-1,2-dihydro-1.4-dimethyl-6-oxo-5-pyrimidineethanol 
acetate(ester). Total yield: 190 parts (99.3%) of 2-(acetylamino)-1,2-dihydro-1,4-dimethyl-6-oxo-5- 
pyrimidineethanol acetate(ester) (interm. 16). 

so b) 19.8 Parts of a sodium hydride dispersion 50% were suspended twice in 64 parts of petroleum 

ether and the solvent was decanted each time. A sodium hydride dispersion 50% was stirred in 94 parts of 
N.N-dimethylformamide under nitrogen atmosphere. A mixture of 88.2 parts of interm. 16 and 282 parts of 
N f N-dimethylformamide was added dropwise to the previous mixture at<15*C. Upon complete addition, 
stirring was continued for 30 minutes. 57 Parts of iodomethane were added dropwise at room temperature. 

55 The reaction mixture was stirred for 10 minutes at 50* C. After cooling to 10 "C, the precipitate was filtered 
off and the filtrate was evaporated. The residue was taken up in 300 parts of water and 63.5 parts of 
hydrochloric acid and the whole was stirred for 3 hours at reflux temperature. The whole was evaporated, 
the residue was taken up in 300 parts of water and treated with ammonium hydroxide. The precipitated 
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product was filtered off, washed with 40 parts of acetonitrile and dried, yielding 35.7 part (54.8%) of 5-(2- 
hydroxyethyl)-3,6Kiimethyl-2-(methylamino)^3H)-pyrimidinone (interna. 17). 

Following the procedure described in example 2b hereinabove, intermediate 17 was converted into 5-(2- 
chloroe%I)-3.6HJimethyl-2-(methylamino)^3|4-pyrimidinone monohydrochloride (interm. 18). 

5 

Example 6 

80.0 Parts of 1-methyMH)-imidazol-2-amine monohydrochloride, monohydrate were boiled in 600 parts 
io of phosphoryl chloride. The whole was cooled and the phosphoryl chloride was decanted. The solid residue 
was heated on a steam bath and 49 parts of methylbenzene were added. After stirring for 30 minutes, 78 
parts of 3-acetyl-4,5~dihydro-2(3H)-furanone were added during 20 minutes. Upon completion, stirring was 
continued for 18 hours. The mixture was quenched by carefully adding 200 parts of water. The mixture was 
treated with ammonium hydroxide to pH 8. The precipitated product was filtered off, washed with water and 
is crystallized twice from a mixture of dichloromethane, methanol and 1,l'-oxybisethane. The product was 
filtered off. washed with 1,l'-oxybisethane and dried, yielding 90.2 parts (76.2%) of 6-(2-chloroethyl)-1,7- 
dimethyMH f 5H-imidazo[1^a]pyrimidin-5-one; mp. 1982* C (interm 19). 



20 Example 7 

a) To a stirred mixture of 55 parts of intermediate 6, 44.5 parts of sodium carbonate and 135 parts of 
NLN-dimethylformamide were added 33.5 parts of 1-bromo-3-chloropropane. Stirring was continued over- 
night at 80-90 " C. After cooling, the reaction mixture was filtered and the filtrate was evaporated. The 

25 residue was purified by column chromatography (silica gel; CHCI3/CH3OH 982). The eluent of the desired 
fraction was evaporated and the residue was crystallized from a mixture of methylbenzene and 2,2 - 
oxybispropane. The product was filtered off and dried, yielding 28 parts (44%) of 6.7,8,9-tetrahydro-3-(2- 
hydroxyethyl)-2-methyl^(phenylmethylHH-pyrimido[1,2-a]pyrimidin-4-one; mp. 150 # C fmterm. 20). 

b) A mixture of 10 parts of intermediate 20 and 150 parts of an aqueous hydrobromic acid solution 
30 48% was stirred for 6 hours at reflux temperature. The reaction mixture was evaporated and the residue 

was purified by column chromatography (silica gel; CHCfo/CHaOH 95:5). The eluent of the desired fraction 
was evaporated and the residue was crystallized from 4-methyl-2-pentanone. The product was filtered off 
and dried, yielding 5.8 parts (50%) of 3-(2-bromoethyl)-6,7,8,9-tetrahydro-2-methyl-4H-pyrimido[1 f 2-a> 
pyrimidin-4-one monohydrobromide; mp. 223.3* C (interm. 21). 

as c) To a stirred mixture of 6 parts of intermediate 20, 2.2 parts of N.N-diethylethanamine and parts of 

trichloromethane were added dropwise 2.3 parts of methanesulfonyl chloride. Stirring was continued for 1 
hour at reflux temperature. After cooling, the reaction mixture was washed with water, dried, filtered and 
evaporated. The residue was crystallized from a mixture of 2-propanol and 2.2'-oxybispropane. The product 
was filtered off and dried, yielding 4 parts (63%) of 3-(2-chloroethyl)-6.7.8,9-tetrahydro-2-methyl-9- 

40 (phenylmethylHH-pyrimldo[1 ,2-aJpy rimidin-4-one; mp. 1 1 4.0 * C (interm. 22) 

Example 8 

a) To a stirred mixture of 9.2 parts of intermediate 2 and 56.4 parts of N.N-dimethylformamide were 
45 added successively 8.5 parts of a solution of sodium methoxide in methanol 30% and 8.6 parts of 
iodoethane. After stirring for 2 hours at 40 " C, the solvent was evaporated and the residue was diluted with 
50 parts of water. The product was extracted with trichloromethane (2x74.5 parts) and the combined 
extracts were dried, filtered and evaporated, yielding 8.5 parts (80.5%) of 3-ethyl-5-(2-hydroxyethyl)-6- 
methyl-2-(methylamino)-4(3H)pyrimidinone (interm. 23). 
so b) To a stirred mixture of 8.5 parts of intermediate 23 and 133 parts of trichloromethane were added 

16.2 parts of thionyl chloride. After refluxing for 2 hours, the reaction mixture was evaporated and the 
residue was diluted with 100 parts of water. The solid was filtered off and taken up in water. The whole was 
basified with ammonium hydroxide. After 1/2 hour, the solid was filtered off again and dissolved in 
trichloromethane. This solution was dried, filtered and evaporated, yielding 3.9 parts (42.4%) of 5-(2- 
55 chloroethyl)-3^thyl-6-methyl-2-(methylamino)^(3H)-pyrimidinone (interm. 24). 

Following the same procedure intermediate 2 was also converted into 5-(2-chloroethyl)-6-methyl-2- 
(methylamino)-3-propyl-4(3H)pyrimidinone (interm. 25). 
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Example 9 

a) To a stirred and cooled (2-propanone-C02 bath) amount of 35.5 parts of 1-propanamine were 
added slowly 36 parts of acetic acid, keeping the temperature between -5*C and 0*C. Next there were 
added 80.2 parts of intermediate 1 and the mixture was refiuxed for 2 hours. After cooling, the reaction 
mixture was diluted with 300 parts of water and basified with sodium hydroxide. The whole was stirred 
overnight at room temperature. The product was filtered off, washed with acetonitrile and dried, yielding 
63.4 parts (75.0%) of 5^2-hydroxyethyl)-6-methyl-2-(propylami^^ (interm. 26). 

b) To a stirred mixture of 63.4 parts of intermediate 26 and 376 parts of N.N-dimethylformamide were 
added 51.0 parts of a solution of sodium methoxide in methanol 30% and, after stirring for 1/2 hour at room 
temperature, 42.6 parts of iodomethane. Stirring was continued for 2 hours. The product was filtered off, 
washed with water (2x) and acetonitrile and dried, yielding 37.6 parts (55.6%) of S^-hydroxyethylJ-S.e- 
dimethyl-2-(propylamrno)-4(3H)-pyrimidinone; mp. 240 °C (interm. 27). 

c) To a stirred mixture of 36 parts of intermediate 27 and 373 parts of trichloromethane were added 
slowly 48.6 parts of thionyl chloride. After refluxing for 2 hours, the reaction mixture was evaporated. The 
residue was diluted with 300 parts of water and the whole was basified with sodium hydroxide. The solid 
was filtered off and dissolved in trichloromethane. This solution was dried, filtered and evaporated and the 
residue was triturated with acetonitrile. The product was filtered off at 0*C and dried, yielding 34.8 parts 
(89.2%) of 5^2-chloroethyl)-3,6-dimethyl-2-(propylamino>-4(3H)-pyrimidinone; mp. 1 50 *C (interm. 28). 

In a similar manner intermediate 1 was also converted into: 
5-(2^hloroethyl)-24t(4-fluorophenyl)meft monohydrochloride 
(interm. 29); 

2(butylamino)-5-(2<:hloroethyl)-3,6Kiimethyl-^3H)pyrimidinone; mp. 1 15* C (interm. 30); 

and 5-(2-chloroethyl)-2^ethylamino)-3,6Klimethyl^3H)-pyrimidinone; mp, 1 60 *C (interm. 31) 

and further, following the same procedures 2Kfimethylamino^-(2-hydroxyethyl)-6-methyl-4(3H>-pyrimidinone 

(Coll. Czech. Chem. Commun., 32,1582,1967) was converted into 5(2-chloroethyl)-2-(dimethylamino)-3,6- 

dimethyl-4(3H)-pyrimidinone (interm. 32): 

5^2^hloroethyl)-2-(dimethylamino)^-methyl-3-propyi-4(3H)-pyrimidinone (interm. 33); 

and 5-(2-chloroethyl)-2-(dimethylamino)-3^thyl^methyl4(3H)pyrimidinone monohydrochloride (interm. 34). 



Example 10 

a) A mixture of 25 parts of 4-methoxybenzenethanamine, 33 parts of intermediate 1, 6.3 parts of 
acetic acid and 133.2 parts of 1 ,2-ethanedioI was stirred for 4 hours at 150* C. There were added 39 parts 
of 2-propanol and 9 parts of sodium hydroxide and stirring was continued for 15 min. at 0-5* C. The product 
was filtered off, washed with 2-propanol and dried, yielding 30 parts (61.8%) of 5-(2-hydroxyethyl)-2-[[2-(4- 
methoxyphenyl)ethyl]amino]-6-methyl-4(3H)-pyrimidinone; mp. 180"C (interm. 35). 

b) A mixture of 30 parts of intermediate 35, 6.5 parts of potassium hydroxide and 77.1 parts of 
dimethyl sulfoxide was stirred for 1/2 hour at 70* C. After cooling to 10* C, there were added dropwise 16 
parts of iodomethane. The whole was stirred overnight at room temperature and was then poured into 200 
parts of water. After stirring for 15 min., the solid was filtered off, washed with water and dissolved in 
trichloromethane. This solution was dried, filtered and evaporated. The residue was crystallized from 4- 
methyl-2-pentanone at -10* C. The product was filtered off and dried, yielding 23 parts (72.5%) of S-{2- 
hydroxyethyl)-2-[[2-(4-metho)<yphenyl^ mp. 210* C (interm. 
36). 

c) To a stirred mixture of 21 parts of intermediate 36 and 373 parts of trichloromethane were added 
dropwise 40.5 parts of thionyl chloride. After refluxing for 1 hour and subsequent cooling, the reaction 
mixture was evaporated. The residue was stirred in acetonitrile at 40* C. The product was filtered off and 
dried, yielding 21 parts (85.6%) of 5-(2-chloroethyl)-2-[[2-(4Hn 

pyrimidinone monohydrochloride; mp. 185* C (interm. 37). 

in a similar manner there was also prepared 5-(2-chloroethyl)-3,6-dimethyl-2-l(2-pyridinylmethyl)amino]- 
4(3H)-pyrimidinone dihydrochloride (interm. 38). 



Example 1 1 

a) A mixture of 80 parts of intermediate 1, 23 parts of methylhydrazine and 372 parts of 2- 
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ethoxyethanol was stirred for 7 hours at reflux temperature and for 8 hours at room temperature. After 
cooling to 0*C, the product was filtered off, washed with acetonitrile (2x) and dried, yielding 65 parts 
(82.0%) of &-(2-hydroxyethyl)-6-methyl-2-(1-methylhydrazinoH(3H)-pyrimidinone; mp. 180°C (interm. 39). 

b) To a stirred and heated (40* C) mixture of 63.4 parts~bf intermediate 39, 38.2 parts of sodium 
carbonate and 470 parts of NJN-dimethylformamtde were added slowly 33.3 parts of 1-chloropropanone. 
Stirring was continued for 4 hours at 110* C and for 8 hours at room temperature. The reaction mixture was 
filtered and the filtrate was evaporated. The residue was triturated with acetonitrile. The product was filtered 
off, washed with acetonitrile (2x) and dried, yielding 38 parts (50.3%) of 1,4-dihydro-7-(2-hydroxyethyl)- 
1.3.8-trime%WH-pyrimido[2,1^Il f 2,4]tria2ln-6^ne; mp. 140* C (interm. 40). 

c) To a stirred mixture of 2.35 parts of intermediate 40 and 74.5 parts of trichloromethane were 
added 4.9 parts of thionyi chloride. After refluxing for 2 hours, the reaction mixture was evaporated and the 
residue was triturated with acetonitrile. The product was filtered off and dried, yielding 2.5 parts (98.1%) of 
7-(2^hloroethylH ,4^ihydro-1 .3.8^ mp- 180*C (interm. 41). 

Example 12 

a) To a stirred mixture of 9.9 parts of intermediate 39, 7.41 parts of triethoxymethane and 94 parts of 
N.N-dimethylformamide were added 3 drops of formic acid. Stirring was continued overnight at 100* C and 
for 3 hours at 140* C. The reaction mixture was evaporated and the residue was triturated with acetonitrile. 
The product was filtered off and dried, yielding 6.8 parts (65.3%) of 6-(2-hydroxyethylH ,7-dimethyM ,2,4- 
triazolo[4,3-a]pyrimidin-5(1H)-one; mp. 215* C (interm. 42). 

b) To a stirred mixture of 22.9 parts of intermediate 42 and 596 parts of trichloromethane were added 
at once 32.4 parts of thionyi chloride. After refluxing for 2 hours, the reaction mixture was evaporated and 
the residue was triturated in acetonitrile. The product was filtered off at 0*C and dried, yielding 5.7 parts 
(99.8%) of 6-(2^htorc«thyl)-1,7-dimethyl-1 f 2Atria2olo[4 t 3-a]pyrimidin-5(1H)-one monohydrochloride.; mp. 
260 'C (interm. 43). 

In a similar manner there was also prepared 6-(2-chloroethyl)-1,3,7-trimethyl-l2,4-tria20lo[4,3-a]- 
pyrimidin-5(1H)-one; mp. 140* C (interm. 44). 



Example 13 

a) A mixture of 74.7 parts of 1-acetyl-4-(4-fluorobenzoyl)piperidine, 46.5 parts of 1.2-ethanediol, 3 
parts of 4-methylbenzenesulfonic acid and 810 parts of benzene was stirred for 108 hours at reflux 
temperature using a water separator. After cooling, the reaction mixture was washed successively with 250 
parts of water, 22.5 parts of ammonium hydroxide and 250 parts of water. The organic layer was dried, 
filtered and evaporated. The residue was purified by column chromatography (silica gel; CHCb/ChbCOCHa 
50:50). The eluent of the desired fraction was evaporated, yielding 50 parts (56.8%) of 1-acetyI-4-J2-(4- 
fluorophenyl)-1,3-dioxolan-2-yl]piperidine (interm. 45). 

b) A mixture of 5 parts of intermediate 45 and 100 parts of sodium hydroxide 10% was stirred 
overnight at reflux temperature. After cooling, the product was extracted with trichloromethane. The extract 
was dried, filtered and evaporated. The residue- was stirred in 2*2-oxybispropane. The product was filtered 
off and dried in vacuo at 40* C, yielding 3.5 parts (82%) of 4-[2-(4-fluorophenyl)-1,3-dioxolan-2-yl]piperidine 
(interm. 46). 

c) A mixture of 33 parts of ethyl 4-bromobutanoate, 41 parts of intermediate 46,35 parts of sodium 
carbonate and 200 parts of 4-methyl-2-pentanone was stirred for 6 hours at reflux temperature. After 
cooling, the reaction mixture was filtered and the filtrate was evaporated. The residue was purified by 
column chromatography (silica gel; CHCI 3 /CH 3 OH 97:3). The eluent of the desired fraction was evaporated, 
yielding 59 parts (98%) of ethyl 4-[2-(4-fluorophenyl)-1,3-dioxolan-2-yl]-1-piperidinebutanoate (interm. 47). 

d) To a stirred and cooled (ice-bath) mixture of 2.75 parts of sodium ethoxide and 43 parts of 1.2- 
dimethoxyethane were added dropwise 13 parts of intermediate 47 and 3 parts of ethyl formate. Stirring 
was continued for 1 hour at 0*C and overnight at room temperature. The reaction mixture was evaporated 
and the residue was taken up in water. This solution was neutralized with acetic acid and extracted with 
2,2-oxybispropane. The extract was dried, filtered and evaporated and the residue was crystallized from 
2,2 / -oxybispropane, yielding 4 parts (28%) of ethyl 4-[2-(4-fluaophenylH.3-dioxolan-2-ylJ-a- 
(hydroxy methylene)-! -piperidinebutanoate; mp. 116.7* C (interm. 48). 

e) To a stirred mixture of 72 parts of thiourea, 20 parts of a sodium methoxide solution in methanol 
30% and 160 parts of methanol were added 20 parts of intermediate 48. Stirring was continued for 4 hours 
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at reflux temperature. The reaction mixture was evaporated and water was added to the residue. The whole 
was acidified with acetic acid and extracted with dichioromethane. The extract was dried, filtered and 
evaporated and the residue was crystallized from 2-propanol. The product was filtered off and dried, 
yielding 16 parts (70%) of 542-[4-[2-(4-fluorophenyl^1 t 3KJfo^^ 
s pyiimidino! acetate( 1:1); mp. 182.0* C (interm. 49). 

f) To a stirred suspension of 14 parts of intermediate 49 in 160 parts of methanol were added 11 
parts of a sodium methoxide solution in methanol 30%, and after stirring for 1/2 hour, 4.5 parts of 
iodomethane. Stirring was continued for 3 hours at reflux temperature. The reaction mixture was evaporated 
and water was added to the residue. The product was extracted with dichioromethane and the extract was 

to dried, filtered and evaporated. The residue was purified by column chromatography (silica gel; 
CHCI3/CH3OH 15:5). The eiuent of the desired fraction was evaporated and the residue was crystallized 
from 2-propanol. The product was filtered off and dried, yielding 10 parts (80%) of 5-[2-[4-[2-{4- 
fluorophenyl)-1,3-dioxolan-2-yl]-l-piperid mp. 206.1 *C (interm. 50). 

g) A mixture of 10.8 parts of intermediate 50 and 3.2 parts of benzenemethanamine was stirred for 2 
15 hours at 190* C. After cooling, the precipitate was filtered off and crystallized from 2-propanol, yielding 11*3 

parts (94%) of 5-[2-[4-[2-(4-fluorophenylH ^ 
pyrimidinol; mp. 245.4* C (interm. 51). 

B. Preparation of Final Compounds. 

20 

Example 14 

A mixture of 3.2 parts of intermediate 22, 2,51 parts of intermediate 46,2.7 parts of sodium carbonate 
25 and 120 parts of 4-methyl-2-pentanone was stirred overnight at reflux temperature. After cooling, the 
reaction mixture was diluted with water. The organic layer was separated, dried, filtered and evaporated. To 
the residue there were added 24 parts of hydrochloric acid and 16 parts of ethanol. The whole was stirred 
for 1 hour at reflux temperature and was then evaporated. The residue was treated with ammonium 
hydroxide and extracted with trichioromethane. The extract was dried, filtered and evaporated. The residue 
30 was purified by column chromatography (silica gel ; CHCI3/CH3OH 95:5). The eiuent of the desired fraction 
was evaporated and the residue was crystallized from a mixture of 4-methyl-2-pentanone and 2,2'- 
. oxybispropane. The product was filtered off and dried, yielding 1.4 parts (28%) of 3-[2-[4-(4-fluorobenzoyl)- 

1- piperidinyl]ethyi]-6.7 l 8,9-tetrahydro-2-m^ mp. 
126.0*C(comp.75). 

35 

Example 15 

A mixture of 5.6 parts of intermediate 18, 7.3 parts of 4-[bis(4-fluorophenyl)methylene]piperidine 
40 monohydrobromide, 8.5 parts of sodium carbonate, 0.1 parts of potassium iodide and 200 parts of 4-methyl- 

2- pentanone was stirred overnight at reflux temperature. The reaction mixture was filtered white hot and the 
filtrate was evaporated. The residue was successively triturated with acetonitrile and recrystallized from 4- 
methyl-2-pentanone. The product was filtered off and dried, yielding 6.4 parts (68.9%) of 5-t2-[4-[bis(4- 
fluorophenyl)methylene]-1-piperidinyl]e% mp. 231.2* C 

45 (comp. 39). 



Example 16 

50 A mixture of 11 parts of intermediate 13. 9 parts of S-O-piperazinylH^-benzisoxazole, 5 parts of 
sodium carbonate, 5 parts of sodium hydrogen carbonate, 0.2 parts of potassium iodide and 160 parts of 1- 
butanol was stirred for 12 hours at reflux temperature. The reaction mixture was filtered while hot and the 
filtrate was evaporated. The residue was crystallized from a mixture of acetonitrile and 2-propanol. The 
product was filtered off and dried in vacuo at 100 *C. yielding 14 parts (84.4%) of 2-amino-5-[2-[4-(l,2- 

55 benzisoxazol-3-ylH-piperazinyl]etty^ mp. 201.2° C (comp. 57). 



Example 17 
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A mixture of 2 parts of intermediate 41, 1.5 parts of 3-(1*piperazinylHH-indazote, 2 parts of sodium 
carbonate, 0.1 parts of potassium iodide, 81 parts of 1-butanol and 40 parts~bf 4-methyl-2-pentanone was 
refluxed for 20 hours. The reaction mixture was filtered while hot and the filtrate was evaporated. The 
residue was purified by column chromatography (silica gel; CHCb/ChbOH 92:8). The eluent of the desired 
s fraction was evaporated and the residue was crystallized from acetontoile, yielding 1.7 parts (57.8%) of 1,4- 
dihydro-7-[2-[4-(1 H-indazol-3-ylM -piperazinyl]ethyl]-1 ,3,8-trimethyl-6H-pyrimido[2,1 «c][1 ,2,4]triazin-6-one; 
mp. 1 98.6 *C (comp. 116). 



w Example 18 

A mixture of 4.4 parts of intermediate 30, 3.3 parts of 6-fIuoro-3*(4-piperidinylH.2-benzisoxazoJe ( 4.8 
parts of sodium carbonate and 94 parts of N,N- dimethylfonmamide was stirred overnight at 90* C. The 
solvent was evaporated and the residue was taken up in 50 parts of water. The product was extracted with 

is trichloromethane (2x74.5 parts) and the combined extracts were dried, filtered and evaporated. The residue 
was purified by column chromatography (silica get ; CHCI3/CH3OH 90:10). The eluent of the desired fraction 
was evaporated and the residue was converted into the hydrochloride (12) salt in acetonrtrlle and 2* 
propanol. The salt was triturated with acetonrtrile. The product was filtered off and dried, yielding 4.0 parts 
(51 .8%) of 2-(butylamino>-5-[2-[4-(6-fIuoro-1 ,2-benzisoxazol-3-ylM -piperidinyl]ethyl>3,6-dimethyl-4(3H)- 

20 pyrimidinone dihydrochloride; mp. 265.7* C (comp. 23). 



Example 19 

25 To a stirred mixture of 3 parts of compound 57 and 285 parts of trichloromethane were added at once 2 
parts of isocyanatobenzene. The mixture was heated to reflux temperature, cooled and evaporated. The 
residue was crystallized from acetonitrile. The product was filtered off and dried, yielding 4 parts (100%) of 
N-[5-[2-[4-(1 ,2-benzisoxazol-3-yl)-1 -piperazinyl]^yl]-3,4-dihydro-3,^ 
phenylurea; mp. 216.1 " C (comp. 58). 

30 

Example 20 

To a stirred mixture of 7.5 parts of intermediate 51, 1 .85 parts of sodium carbonate and 45 parts of N,N - 
35 dimethyiformamide were added dropwise 1.6 parts of 1-chloro~2-propanone. Stirring was continued for 3 
hours at 70-80* C. The reaction mixture was diluted with water and extracted with methylbenzene. The 
extract was dried, filtered and evaporated. The residue was stirred for 1 hour at reflux temperature with 37.5 
parts of a hydrobromic acid solution in acetic acid 48%. After cooling, the product was filtered off and 
stirred in water. The solution was treated with ammonia and extracted with trichloromethane. The extract 
40 was dried, filtered and evaporated. The residue was purified by column chromatography (silica gel; 
CHCfefCHaOH 97:3). The eluent of the desired fraction was evaporated and the residue was crystallized 
from 2-propanol. The product was filtered off and dried, yielding 2.2 parts (30%) of 6-[2-[4-(4-f!uoroben- 
zoyl)-1-piperidinyl]ethyl>2-methyM-(ph mp. 157.0*C (comp. 

73). 

45 

Example 21 

A mixture of 1 part of guanidine monohydrochloride, 4 parts of intermediate 48,6 parts of a sodium 
so methoxide solution in methanol 30% and 20 parts of methanol was stirred for 24 hours at reflux 
temperature. The reaction mixture was evaporated and water was added to the residue. The product was 
extracted with dtchloromethane and the extract was dried, filtered and evaporated. The residue was purified 
by column chromatography (silica gel; CHCfe/CHaOH 90:10). The eluent of the desired fraction was 
evaporated and the residue was hydroiyzed with 15 parts of hydrochloric acid 6N in 20 parts of ethanol. 
55 The whole was evaporated and the residue was stirred in water. After treatment with ammonium hydroxide, 
the solid was filtered off and crystallized from 2-propanol, yielding 1.3 parts (37%) of [l-{2-(2-amincH4- 
hydroxy-5-pyrimidinyl)ethyl>4-piperidinyl](4-fluorophenyl)methanone; mp. 255.5* C (comp. 33). 
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Example 22 

A mixture of 2.5 parts of intermediate 51, 30 parts of hydrochloric acid and 20 parts of ethanol was 
stirred for 4 hours at reflux temperature. After cooling, the precipitate was filtered off and crystallized from 
5 methanol. The product was filtered off and dried, yielding 2.3 parts (90%) of (4-fluorophenyl) [1-[2-[4- 
hydroxy-2-[(phenylmethyl)aminoh5-pyrim!dinyl]ethyl>4-piperidinyl]methanone dihydrochloride; mp. 256.2 *C 
(comp. 32). 



io Example 23 

A mixture of 2.5 parts of compound 36 and 43.2 parts of acetic anhydride was stirred for 4 hours at 
reflux temperature. The reaction mixture was evaporated and to the residue there were added 40 parts of 
water. The whole was treated with ammonium hydroxide and extracted with trichloromethane (2x66.5 parts). 
75 The combined extracts were dried, filtered and evaporated and the residue was crystallized from acetoni- 
trile. The product was filtered off at 0*C and was dried, yielding 1.6 parts (59.1%) of N-[5-[2-[4-[bis(4- 
fluorophenyi)methyleneH-piperidinylJe%^ mp. 
l4l.0*C(comp. 55). 

20 

Example 24 

To a stirred mixture of 2.5 parts of compound 36,0.44 parts of N.N-diethylethanamine and 399 parts of 
dichloromethane were added 0.85 parts of benzoyl chloride. The whole was refluxed for 18 hours. After 
25 cooling, the reaction mixture was washed with 50 parts of water, dried, filtered and evaporated. The residue 
was solidified in acetonitrile. The product was filtered off and dried, yielding 2.3 parts (75.4%) of N-[5-{2-[4- 
[bis(4-fluorophenyl)methyleneH-piperi 
mp. 239.6 * C (comp. 56). 

All compounds listed in Tables 1 to 6 were prepared following the procedure of the example referred to 
30 in the column Ex. No. 



35 



40 



45 



50 



55 
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U-benzisoxazol-3-yl 


n-C 4 H9 
11-C3H7 


H 
H 


fumarate/203.l°C 
fiimaraic4H 2 0/124.6°C 


65 


17 


lH-indazol-3-y] 


CH2-<4F-C 6 H4> 


H 


fumaraic/211.2°C 


66 


16 


l^-benzisoxazol-3-yl 


2-pyridinylmethyl 


H 


142«9°C 


67 


16 


6-F-lH-indazol-3-yl 


2-pyridmylmcihyl 


H 


254.4°C 


68 


16 


6-FOfrindazol-3-yI 


H 


H 


284.8°C(dec.) 


69 


15 


1 ,2-benzisoxazol-3-y 1 


C 2 H 5 


H 


178.0°C 


70 


15 


U-bcnzaSOihiazol-3-yl 


H 


H 


2U.5°C 


71 


15 


1 ,2-benzisoihiazol-3«yl 


II-C3H7 


H 


72 


15 


1.2-benzisothiazol-3-vl 


<*1 


H 


m.rc 



Table 4 
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No. 


Pi 

No. 


ol 

IV 


d4 


r5-r6 

IV IV 


riijoiuu uuui 

mp. 


73 


20 


CO-^-F-C^) 


CH2-C6H5 


-C(CH 3 )=CH- 


157.0°C 


74 


14 


CO-(4-F-C6H4) 


H 


<CR 2 )y 


197.0°C 


75 


14 


CO-(4-F-CgH4) 




<cn 2 h- 


126.0°C 


76 


15 


lH-indol-3-yl 


CH 3 


-CH=CH- 


260.3°C 


77 


18 


6-F- 1 ,2-benzisoxazol -3 -y 1 


CH 3 


-CH=CH- 


238.8°C 


78 


18 


CCH4-F-C6H4) 


CH3 


-CH=CH- 


199.0°C 


79 


18 


CCH4-F-C6«4) 


CH3 


-CH2-CH2- 


197.6°C 


80 


18 


6-F- 1 , 2-benzisoxazol-3-y 1 


CH 3 


-CH2-CH2- 


234.4°C 


81 


15 


CCH4-F-C6H4) 


CH 3 


^(CH^H- 


195.6°C 


82 


18 


6-F-l£-benzisoxazol-3-yI 


CH 3 


-CCCH^H- 


200.7°C 


83 


18 


lfl-indol-3-yl 


CH 3 


-C(CH 3 )=CH- 


243.8°C 


84 


IS 


CO(4-F-C 6 H 4 ) 


CH2^6H5 


-C(CH 3 )=CH- 


153.2°C 


85 


15 


CO-^F-CfiH^ 


CH 3 


-N=C(CH 3 >CH2- 


160.5°C 


86 


18 


6-F-l ,2-benzisoxazol-3-y I 


CH 3 


-NaCCCH^H^ 


180.2°C 


87 


15 


CCH4-F-C5H4) 


CH 3 


-N=C(CH 3 )- 


193.9°C 


88 


18 


6-F- 1 ,2-benzisoxazol-3-y 1 


CH 3 


-N=C(CH3> 


219. 1°C 


89 


18 


6-F- l,2«benzisoxazol-3-yl 


CH 3 


-N=CH- 


188.8°C 


90 


15 


CXH4-F-C6H4) 


CH 3 


-<CH 2 > 3 - 


169.3°C 


91 


18 


6-F- 1 ,2-benzisoxazol -3-y 1 


CH 3 


-(CH 2 > 3 - 


202. 1°C 


92 


15 


6-F-benzofuran-3-yl 


CH 3 


-CCCH^H- 


234.4°C 


93 


15 


6-F-lH-mdazoI-3-yl 


CH 3 


-C(CH 3 )=CH- 


230.3°C 


94 


15 


6-F-benzofunm-3-yi 


CH 3 


-CH2-CH2- 


200. 5°C 


95 


18 


6-F- 1 ,2-benzisoxazol -3-y 1 


CH 3 


<:(Q}H 5 )»CH- 


187.°°C 


96 


15 


CO(4-F<: 6 H4) 


CH 3 


-C^HsXH- 


184.9°C 


97 


15 


1 -benzyl- lH-indoI-3-yl 


CH 3 


-CH=CH- 


131.5°C 


98 


15 


l-benzyI-6-F-lH-indazol-3-yI 


CH 3 


-CH=CH- 


158.6°C 


99 


15 


i-benzyMH-imtoI-3-yl 


CH 3 


-C(CH 3 )=CH- 


149 J°C 


100 


15 


1 -benzy I-6-F- lH-indazoi-3-yi 


CH 3 




I65.0°C 


101 


15 


l-bcnzyMH-indoI-3-yl 


CH 3 


-CH2-CH2- 


158.7°C 


102 


15 


l-benzyI-6-F-lH-indazoI-3-yI 


CH 3 


-C(CH 3 )=CH- 


2520°C 
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TahleS 




Comp 


Ex. 


R5-R6 


Physical data 


No. 


No. 




mp. 


103 


15 


-CH=CH- 


184.1«C 


104 


18 


-CH2-CH2- 


2HO/253.5°C 


10S 


15 


-C(CH3)=CH- 


90.0°C 


10S 


15 


-N=C(CH3VCH 2 - 


169.8 e C 


107 


15 


-N=C(CH3)- 


144.1°C 


108 


18 


-CH 2 -CH 2 -CH2- 


173-2 0 C 


109 


15 




184.8°C 




Comp 
No. 


Ex. 
No. 


Rl 


R5-R 6 


Physical data 
mp. 


no 


15 


1 ,2-benzisoxazol- 3-yl 


-CH=CH- 


235.1°C 


111 


16 


l,2-benzisoxazol-3-yI 


-C(CH3)=CH- 


20U°C 


112 


15 


l^-benzisoxazol-3-yl 


-N=C(CH 3 )-CH 2 - 


179.6°C 


113 


15 


1 2-benzisoxazol-3-yl 


-N=C(CH 3 )- 


169.4°C 


114 


15 


l^-benzisoxazol-3-yl 


-N=CH- 


>180°C(dec.) 


115 


15 


l£-benzisoxazok3-yl 


•CH2CH2- 


>240°C(dec.) 


116 


17 


lH-indazol-3-yl 


-N=C(CH3)-CH2- 


198.6°C 


117 


17 


6-F-lH-indazol-3-yl 


-CH=CH- 


249.8°C 


118 


17 


lH-indazol-3-yl 


•C(CH3>=CH. 


240.7°C 


119 


17 


lH-indazol-3-yl 


-CH=CH- 


234.9°C 


120 


15 


1 2-benr isoxazol-3-yl 


-CH2-CH2-CH2- 


204.8«C 


121 


15 


lH-indazoI-3-yl 


-CH2-CH2-CH2- 


225.4°C 
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Comp 
No. 


Ex. 

No. 




R 5 'R 6 


Physicaldata 
mp. 


122 


15 


U-benzisothiazoI-3-yl 


- CH 2- CH 2- 


183.l'°C 


123 


15 


U-benzisothiazol-3-yl 


-C(CH3)=CH- 


159.9°C 


124 


15 


U-benzisoUiiazol-3-yl 


-CH=CH- 


1693°C 


125 


15 


U-bcnzisoxazol-3-yl 


-C(C6H 5 )=CH- 


1%.0°C 


126 


15 


lH-indazol-3-yl 


-C(C6H 5 >=CH- 


269.3°C 



15 

C) Pharmacological examples 

The useful sleep-enhancing properties of the compounds of the first subgroup wherein R 1 is a radical of 
formula (a-4) and X is C. said compounds being exemplified in tables 2 and 5 can clearly be demonstrated 
20 in the following test procedure. 



Example 25 : Sleep-wakefulness patterns in the rat. 

25 Under pentobarbital anesthesia (50 mg/kg i.p.) 10 adult male Wistar rats weighing 240 to 260 g were 
chronically implanted for standard polygraphs recording of electroencephalogram (EEG), electro-oculogram 
(EGO) and electromyogram (EMG). After a 8-10 day recovery period from surgery and habituation to the 
recording conditions (12 h light-dark schedule, light on at 9:00 a.m.), pharmacological tests were started. 
The animals received 0.04, 0.16 or 0.63 mg/kg of compound 39 dissolved in 1 mM tartaric acid and 

30 injected i.p. at the onset of the light period. A minimum of 3 recovery days was allowed between two 
treatments. 

Poiygraphic recordings were scored visually and classified as being either wakefulness (W), light slow 
wave sleep (SWS1), deep slow wave sleep (SWS2) or paradoxical sleep (PS). Sleep-wakefulness param- 
eters were analyzed for each of the two successive 4 h periods following the treatment and compared to 
35 baseline (vehicle injection under the same conditions). The amounts of sleep and wakefulness states were 
expressed as percentage of baseline recordings which represented means of two baseline values per 
animal. Statistical tests were performed by means of the two-tailed Student t-test. 



40 Dose-response effects of compound 39 

The administration of compound 39(0.04 to 0.63 mg/kg) at the onset of the light period induced a dose- 
dependent increase of SWS2 combined with a dose-related deficit in W, SWS1 and PS throughout the 8 h 
recording period. Significant effects were observed from the lowest dose upwards. Sleep-wakefulness 
45 changes occurred mainly during the first 4 h period following the treatment but persisted into the second 4 
h period. 

As shown in Table 7, the SWS2-increasing effect of compound 39 was due to a marked prolongation of 
SWS2 episodes, whereas the number of episodes was reduced. For each of the other states (W, SWS1, 
and PS) the number of episodes was also decreased while their mean duration rather tended to be 
so enhanced. 



Comparison with ritanserin effects 

55 Dose-response effects of 6-[2-[4-[bis(4-fluorophenyl)methylene]-1 -piperidinyl]ethy ip-methyl-5H- 
thiazolo[3^-a]pyrimidin-5-one. which is generically known as ritanserin (0.04 to 2.5 mg/kg) have been 
previously analyzed in a separated group of 8 rats (Dugovic C. Wauquier A. t Leysen J.E., Marrannes R. 
and Janssen PAJ., Psychopharmacology, 97: 436-442.1989). At the dose of 0.63 mg/kg ritanserin induced 
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a significant increase of SWS2 for 8 h at the expense of W t SWS1 and PS. 

Converseiy. doses of 0.04 and 0.16 mg/kg of ritanserin produced no major effects on sleep-wakefulness 
patterns, whereas the same doses of compound 39 induced a significant sleep-wakefulness response. Thus, 
compound 39 was effective at a 10-fold lower dose than that of ritanserin. Moreover, a clear dose-related 
response was obtained with compound 39 but not with ritanserin. 

Table 7 : Dose-response effects of compound 39 on the number of episodes and mean 
duration of sleep-wakefulness states during the two consecutive 4 h periods 
following treatment Values are means ± SEM of 10 rats. 



NUMBER OF EPISODES 





Compound 39 (mg/kg i.p.) 


0 


0.04 


0.16 


0.63 


w 


0-4 h 


27±2 


26+3 


23±1 


22±1 




4-8 h 


27±2 


26±2 


23±2 


26±2 


SWS1 


0-4h 


38±2 


33±3 


28±2 


26±2 




4-8h 


44±2 


35±3 


35±2 


34±2 


SWS2 


0-4h 


37±2 


32±3 


27±2 


27±2 




4-8h 


50±2 


41±3 


39+2 


40±2 


PS 


0-4h 


6±1 


4±1 


3±1 


3±1 




4-8h 


16±1 


13±1 


12±1 


12±1 
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MEAN DURATION OF EPISODES (min.) 



s 




Compound 39 (mg/kg i.p.) 


0 


0.04 


0.16 


0.63 


'0 


w 


0-4 h 


2.8±0.3 


2.610.3 


2.9±0.3 


2.7±0.2 






4-8 h 


i fi+n i 






1.7XU.X 


»s 


SWS1 


0-4h 


0.8±0.0 


0.8±0.0 


0.9±0.0 


0.810.0 




4-8h 


0.710.0 


0.7±0.0 


0.7±0.0 


0.710.0 




SWS2 


0-4h 


3.6±0.2 


4.7±0.5 


5.8±0.5 


5.910.4 


20 




4-8h 


2.8±0.2 


3.510.2 


3.910.3 


3.710.2 




PS 


0-4h 


1.5±0.1 


2.1±0.2 


2.010.3 


2.210.4 






4-8h 


1.8±0.1 


1.9±0.1 


2.1±0.1 


2.110.1 


25 















30 Example 26 

The useful neuroleptic properties of the second subgroup of compounds of formula (I) wherein R' is a 
radical of formula (a-1), (a-2) or (a-3) and X is CH or X is N in case R 1 is a radical of formula (a-2). said 
compounds being exemplified in Tables 1,3,4 and 6, can clearly be demonstrated in the "Combined 

36 Apomorphine, Tryptamine and Norepinephrine test in rats" which is described in Arch. Int. Pharmacodyn 
Ther., 227,238-253,1977. Further the activity of the subject compounds as serotonin antagonists is 
evidenced by the experimental data obtained in the "Gastric Lesions induced by compound 48/80 in rats" 
test, described in U .$,-4,335, 127. Antihistaminic activity can be demonstrated by, e.g. the results obtained 
in the "Protection of Rats from compound 48/80 induced lethality" test, described in U.S.-4.556.660. All 

40 tests were carried out following the procedures described in the cited references and the experimental data 
are shown in Table 8. 
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Table 8 



70 



75 



20 



Co.No. 


Combined ATN test in rats EDso values in mg/kg 


Compound 48/80 tests EDso 






bodyweight 




values in mg/kg bodyweight 




(APO) 


(TRY) 
convulsions 


(TRY) 
hyperaemia 


(NOR) 


Gastric lesions 


Lethality 


19 


0.08 


0.31 


0.0025 


0.08 


0.04 


0.04 


34 


0.31 


0.31 


0.005 


1.25 


0.04 


0.04 


69 


0.08 


0.31 


0.00125 


0.31 


0.00125 


0.02 


71 


0.08 


0.08 


0.005 


1.25 


0.63 


0.16 


77 


0.04 


0.04 


£0.00063 


0.16 


0.04 


0.005 


80 


0.08 


0.08 


0.00125 


0.31 


0.04 


0.005 


86 


0.04 


0.04 


0.00125 


0.08 


0.02 


0.02 


88 


0.08 


0.08 


0.00125 


0.16 


0.04 


0.16 


89 


0.08 


0.08 


£0.0025 


0.31 


0.16 


0.02 


111 


0.08 


0.31 


0.005 


0.31 


0.16 


0.005 


112 


0.08 


0.31 


0.005 


0.63 


0.04 


0.16 


113 


0.08 


0.31 


0.005 


1.25 


0.08 


0.31 


114 


0.08 


0.31 


£0,04 


1.25 


0.16 


0.08 


115 


0.08 


0.31 


0.005 


1.25 


0.02 


0.04 


120 


0.02 


0.08 


0.02 


1.25 


0.63 


0.01 


124 


0.08 


0.02 


0.00125 


5 


0.04 


0.31 



Claims 

30 

1 . A compound having the formula 



R 4 

rS-M w R 3 R 2 



VY 1 

R ^ N y^ Alk ~ N \ ' X— R l (D. 



O 

40 

a pharmaceutical acceptable acid addition salt thereof, or a stereochemical^ isomeric form thereof, 
wherein 

R 1 is a radical of formula 

45 



50 



ss 
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(a-2). 



(a4), 



R 7 is hydrogen. Ci -4 alky I or halo; 

B is 0, S or NR 8 ; wherein R 8 is hydrogen, Cwalkyl or Ar-Cwalkyl; 

X is CH in case R 1 is a radical of formula (a-1), (a-2) or (a-3); 

X is C in case R 1 is a radical of formula (a-4) ; or 

X may also be N in case R 1 is a radical of formula (a-2); 

R 2 is hydrogen or Ci -salkyl; 

Alk is Ci-ealkanediyl; 

R 3 is hydrogen or Ci -salkyl; 

R 4 is hydrogen, Ci-salkyl optionally substituted with Ci-salkyloxy. Ar, pyridinyl. furanyl or 5-methyl-2- 
furanyl; 

R 5 is hydrogen, Ct-salkyl, Ci-salkylaminocarbonyl, Ar-aminocarbonyl, Ci-ealkylcarbonyl or Ar-carbonyl; 

R 6 is hydrogen, Ci-salkyl or Ar-Ci-calkyi; or 

R 5 and R 6 taken together may form a bivalent radical of formula 

-CH2-CH2- (b-1), 

-CHa-CH 2 -CH 2 - (b-2), 

-CH = CH- (b-3), 

-CH = N- <b-4), 

-N=CH- (b-5)or 

-N = CH-CH 2 - (b-6), 

wherein one or where possible two hydrogen atoms of said radicals (b-1) to (b-6) each independently from 
one another may be replaced by Ci -salkyl; or wherein one hydrogen atom of radical (b-3) may be replaced 
by phenyl; 

each At independently is phenyl optionally substituted with 1,2 or 3 substituents each independently 
selected from halo, hydroxy, nitro, cyano, trifluoromethyl, Ci -salkyl. Ci-ealkyloxy, Ci-salkylthio, mercapto. 
amino, mono- and di(Ci -6alkyi)amino, carboxyl, Ci-salkyloxycarbonyl and Ci-salkylcarbonyl. 

2. A compound according to claim 1 wherein R' is a radical of formula (a-4) and X is C. 

3. A compound according to claim 2 wherein 
R 2 is hydrogen; 

Alk is C2-4alkanediyl; 
R 3 isCi-4aIkyl; 

R* is hydrogen or Ci-ealkyl optionally substituted with An 

R 5 is hydrogen, Ci-6alkyl, Ci-6a!kylaminocarbonyl, Ar-aminocarbonyl, Ci-ealkylcarbonyl or Ar-carbonyl; 
R 6 is Ci -salkyl; or 

R 5 and R 6 taken together may form a bivalent radical of formula (b-1) to (b-6). wherein one hydrogen atom 
of said radicals (b-1) to (b-6) may be replaced by Ci-ealkyl; or wherein one hydrogen atom of radical (b-3) 
may be replaced by phenyl; 
R 7 is halo; 

each Ar independently is phenyl optionally substituted with 1 or2 substituents each independently selected 
from halo, hydroxy, nitro, cyano, trifluoromethyl, Ci -salkyl or Ct-6alkyloxy. 

4. A compound according to claim 3 wherein 
R 3 is methyl; 
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R 4 is hydrogen, Ci -ealkyl or phenylmethyl; 

R 5 is hydrogen. Ci-ialkyI, methyfeminocarbonyl, phenylaminocarbonyl. acetyl or phenylcarbonyt; 
R 5 is Ci-salkyl; or 

R 5 and R 6 taken together may form a. bivalent radical of formula (b-1), (b-2), (b-3), (b-5) or (b-6), wherein 
5 one hydrogen atom of said radicals (b-3), (b-5) and (b-6) may be replaced by methyl; or wherein one 
hydrogen atom of said radical (b-3) may be replaced by phenyl; 
R 7 is fluoro: 

each Ar independently is phenyl optionally substituted with halo or Ci-calkyloxy. 

5. A compound according to claim 1 wherein the compound is selected from 5*[2*[4~[bis(4- 
70 fluorophenyl)me%lene]-l-piperidinyl]ethyl]-3^ and the phar- 

maceutically acceptable acid addition salts thereof. 

6. A compound according to any of claims 1-4 wherein 
R 1 is a radical of formula (a-1), (a-2) or (a-3) and 
XisCHor 

75 X is N in case R 1 is a radical of formula (a-2). 

7. A pharmaceutical composition comprising a pharmaceutical carrier and as active ingredient a 
therapeutically effective amount of a compound as claimed in any one of claims 1 to 6. 

8. A method of preparing a pharmaceutical composition as claimed in claim 7, characterized in that a 
therapeutically effective amount of a compound as defined in any of claims 1 to 6 is intimately mixed with a 

20 pharmaceutical carrier. 

9. A compound as claimed m anyone of claims 1 to 6 for use as a medicine. 

10. A process for preparing a chemical compound as claimed in any one of claims 1 to 6, characterized 

by 

a) N-aikylating a piperidine (X is CH or C) or a piperazine (X is N) of formula 



25 



30 



35 



50 



55 



R 2 

/-/a , 

HN X-R l m 



with an alkylating reagent of formula L-W (II) wherein W is a reactive leaving group, in a reaction-inert 
solvent in the presence of a base; 
b) hydrotizing an acetal of formula 

R 2 

jL_ OR OR 




L-N ) C (\ . (IV) 



wherein R 2 and R 7 are as defined under formula (I) and each R represents Ci-salkyl or both R radicals 
taken together form a bivalent C 2 - 3 alkanediyl radical, in an aqueous acidic medium, thus yielding a 
compound of formula 

R 2 

A~\ 0 




L _N V-C-fv v > 0*D 



wherein R? and R 7 are as defined under formula (I); 
c) cyclizing an oxime of formula 
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5 




wherein R 2 and R 7 are as defined under formula (I) and Y is a reactive leaving group, in a reaction-inert 
solvent in the presence of a base, thus yielding a benzisoxazole of formula 

10 



R* 



15 




<I*-2-Q 



20 wherein R 2 and R 7 are as defined under formula (I); 
d) cyclizing an activated oxime of formula 



O-V 



25 




30 

wherein R 2 and R 7 are as defined under formula (I) and V is an acid residue, in a reaction-inert solvent in 
the presence of a base at the reflux temperature of the reaction mixture, thus yielding a compound of 
formula 



40 




(1*2-1) 



wherein R 2 and R 7 are as defined under formula (I); 
e) cyclizing an intermediate of formula 



50 




wherein R 2 and R 7 are as defined under formula (I) and Y is a reactive leaving group with a hydrazine 
derivative of formula R 8 -NH-NH 2 (VIII) or an acid addition salt thereof, in a reaction-inert solvent thus 
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yielding a compound of formula 




S N-R 8 



(I-a-2-II) 



10 




15 



20 



wherein R 2 , R 7 and R 8 are as defined under formula (I); 
f) nitrosation of an intermediate aniline of formula 



R 2 

l -v> c 



NH-R 8 



(K) , 



25 wherein R 2 , R 7 and R 8 are as defined under formula (I) with an alkalimeta! nitrite in an aqueous acidic 
medium thus yielding a N-nitroso compound (X-a), or in case R 8 is hydrogen, a diazonium salt (X-b) 



30 



35 




r\-\ Yt 



o 

II 



(X-b) 



40 



wherein R 2 and R 7 are as defined under formula (I), R* a is R 8 as defined under formula (I) but other than 
hydrogen and A~ represents the conjugated base of the acid used hereinabove, and subsequently treating 
the intermediates of formulae (X-a) or (X-b) with a reducing agent in a reaction-inert solvent, thus yielding 
an intermediate hydrazine derivative of formula 



so 




(XD, 



S5 wherein R 2 R 7 and R 8 are as defined under formula (I), which may spontaneously, or upon heating, cyclize 
to a compound of formula 
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(I-a-2-n) 



70 wherein R 2 R 7 and R 8 are as defined under formula (I); 
g) N-aikylating a piperazine derivative of formula 



75 



L-N N-H 



(XII) 



20 wherein R 2 is as defined under formula (I) with a benzazole of formula 

R 7 



25 



(xm) 



wherein R 7 and B are as defined under formula (I) and W* is a leaving group, in a reaction-inert solvent in 
so the presence of a base, thus yielding a compound of formula 



35 



L— N N 



r2 b 



X5 



(I-a-2-IH) 



40 wherein R 2 , R 7 and B are as defined under formula (I); 
h) cyclizing an intermediate of formula 

R 2 

L - N w N_c — VJ 



(XIV) 



50 wherein R 2 and R 7 are as defined under formula (I). B 1 is O or NR 8 and W 2 is a leaving group, in a reaction- 
inert solvent in the presence of a base, thus yielding a compound of formula 



55 



L-N N-»! K^i 



(I-a-2-IV) 
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wherein R 2 and R 7 are as defined under formula (I) and B 1 is O or NR 8 ; 
i) cyclizing an oxime derivative of formula 



R 2 

l -* w n - c — sJ 



(XV) 



10 



wherein R 2 and R 7 are as defined under formula (I) and V is an acid residue in a reaction-inert solvent in the 
presence of a base at the reflux temperature of the reaction-mixture, thus yielding a compound of formula 



rs 



R „0 




R 



(I-a-2-V) 



20 



wherein R 2 and R 7 are as defined under formula (I); 
j) reacting a 4-piperidone of formula 



R 2 

A" 



(XVD 



30 



wherein R 2 is as defined under formula (I) with an ylide of formula 



35 




<xvn) 



wherein each R 7 is as defined under formula (I); and R 9 and R 10 are alkyl or aryl, or R 3 is alkyloxy and R 10 
is O" in a reaction-inert solvent, thus yielding a compound of formula 



45 



so 




L-N ' )=< 



55 



wherein R 2 and R 7 are as defined under formula (I): 
k) reacting a 4-piperidone of formula 



37 
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(XVI) 



5 

with an organometallic reagent of formula 



10 



15 




<XK) 



wherein R 7 is as defined under formula (1) and M is a metal group in a reaction-inert solvent thus yielding 
20 an intermediate of formula 



25 



30 




(XX) 



wherein R 2 and R 7 are as defined under formula (I); and subsequently dehydrating the alcohol of formula 
(XX) by treatment with an acid, thus yielding a compound of formula 

35 • 



40 




(1*4) 



45 

wherein R 2 and R 7 are as defined under formula (I); 

and L is a 2-aminopyrimidinone moiety having the formula 



R 4 

I 



55 
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wherein R 3 , R\ R s , R 6 and Alk are as defined under formula (I); 

and, optionally converting the compounds of formula (I) into one another following functional group 
transformation reactions; and, if desired, converting the compounds of formula (I) into a therapeutically 
active non-toxic acid addition salt form by treatment with an acid; or conversely, converting the acid salt into 
the free base with alkali; and/or preparing stereochemical^ isomeric forms thereof. 
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